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Abstract
The effects of eight planting dates on yield, lint percentage, and fiber
quality for four cotton cultivars were studied for 5 years at the Northeast
Louisiana Experiment Station, St. Joseph, Louisiana. The planting dates
were April 1,10, 20, 30; May 10, 20, 30; and June 10. The cultivars were
Deltapine 16, Deltapine 45A, Stoneville 7A, and Stoneville 213. Tests
were in a split-plot factorial arrangement with planting dates as main plots
and cultivars as subplots in a randomized block design with four replicates.
The analysis of variance technique was used to test for significant
differences among means of planting dates and cultivars within dates.
Mean squares were tested for significance by use of the F test. Where the F
test indicated significant differences, Tukey's method for locating these
differences was employed.
Stepwise regression analyses of yield, lint percentage, and quality fac-
tors on dates of planting were also conducted as well as correlation analyses
between rainfall and temperature and these variables. Also, all possible
correlation coefficients were calculated among all variables included in the
study.
Results of the April 1 planting date were not included in the analyses and
discussion because conditions for planting and seed germination were
unfavorable in 3 of the 5 years. Results from another study (8)^ indicated
that there was only a 25 percent probability that the temperature required
for good seed germination would occur this early.
Highly significant differences occurred among planting dates and cul-
tivars for yield and lint percentage, and for the fiber quality factors
fineness, strength, length, uniformity, and elongation. Yield of seed cotton
was linearly correlated with planting date and could be predicted reasona-
bly well (R- = 0.29) with the equation Y = -1890 + 49.8(x)
-.0000072(x)"^, where x = Julian date. Fluctuations in lint quality with both
rainfall and temperature were found to be statistically significant by regres-
sion analyses but were judged to be weak to only moderately strong.
Correlation coefficients between all yield and lint quality factors showed
many highly significant but weak associations of these variables with each
other.
Averaged over the 5-year period, interactions between planting dates
and cultivars were nonsignificant for yield, lint percentage, and fiber
properties. However, there were highly significant interactions in 2 of the 5
years for yield and elongation and in 1 of the 5 years for each of the other
variables.
4talic numbers in parentheses refer to Literature Cited, page 23.
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Effects of Planting Dates and Cultivars on Cotton
Yield, Lint Percentage, and Fiber Quality
Wilbur Aguillard, D.J. Boquet, and P. E. Schilling'^
Introduction
Under proper management, cotton (Gossypium hirsutum L.) is one of
the most profitable major field crops on a per hectare basis grown in
Louisiana. It is also one of the most complex and expensive to produce.
The complexity of producing a profitable cotton crop involves many
interrelated factors such as cultivar; planting date; fertilization; defoliation;
mechanical harvesting; control of weeds, diseases and insects; and ginning
for quality preservation. Knowledge of how each of these factors contrib-
utes to losses or gains in net income is essential if cotton is to remain a
competitive and viable crop.
This study was designed to provide information which could serve as a
basis for making decisions on selection of planting dates and cultivars that
would result in both optimum yield and quality of cotton fiber. More
specifically, the objectives of this experiment were 1) to determine the
effect of different dates of planting on yield, lint percentage, and fiber
quality, and 2) to evaluate the performance of various cultivars planted on
different dates.
Review of Literature
Research by Riley et al. (8) on soil temperatures and cotton planting in
the mid-south showed that an average temperature of 20°C or higher for 1
0
days after planting was required for a good rate of seed germination. This
minimum temperature is usually realized by April 1 1 in northeast
Louisiana, and the probability of the required temperature occurring earlier
is only one in four.
In a 5-year study of the differential effect of planting date on the
performance of cotton cultivars on the high plains of Texas, Bilbro and
Ray (3) concluded that each successive planting made after April 20
generally gave successively lower yields, lint percentages, and fmeness
values. Fiber length and elongation were also affected by planting dates,
and the effect varied with cultivars.
-Associate Professor and Supervisor, LSU Cotton Fiber Laboratory, Baton Rouge;
Associate Professor, Nortlieast Louisiana Experiment Station, St. Joseph; and Professor
and Head, Department of Experimental Statistics, LSU Agricultural Experiment Station,
Baton Rouge, respectively.
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Hughes (6) conducted experiments in Arkansas on effects of planting
dates and spacings on cotton. He found that planting date had a significant
effect on fiber length but not on strength, fineness, or boll size. Early June
plantings produced the longest fibers, May plantings were intermediate,
and April plantings produced the shortest fibers.
From a 2-year experiment designed to study the effects of planting date,
time of fruiting, and use of insecticides on yield and fiber quality of cotton,
Finley, Oliver, and Sloane (4) concluded that date of planting materially
influenced fiber properties. The study showed that highest levels of quality
occurred from mid-May plantings. Differences in strength, length, and
elongation between cultivars for each planting date were attributed to the
highly significant difference between years in which plantings were made.
McMahon and Low (7) used the Growing Degree Day (GDD) concept,
which will be explained later, for measuring temperature effects on cotton
and concluded that approximately 3,000 GDD were required through the
growing season to obtain optimum yields and fiber quality.
Materials and Methods
This experiment was conducted at the Northeast Louisiana Agricultural
Experiment Station at St. Joseph from 1968 through 1972. Location of
plots differed from year to year, but soil type was consistently a Commerce
silt loam in the Order of Inceptisols, Great Group Halaquepts. Growth
conditions at the different locations were considered to be similar in effects
on yield, gin turnout, and fiber quality. The tests were in a split-plot
factorial experimental design with planting dates as main plots and cul-
tivars as subplots. Subplots were four 1 m (40 in.) rows, 20 m (65 ft.) long,
replicated four times.
The experiment as originally designed included eight planting dates.
However, the first planting date, April 1 , was omitted from this discussion
since conditions for planting and seed emergence were unsatisfactory in 3
of the 5 years. The approximate planting dates for the experiment were
April 10, 20, and 30; May 10, 20, and 30; and June 10. The deviation of the
approximate to the actual planting date was no more than 2 days.
Cultivars included in this study differed somewhat from year to year as
some were dropped and others added during the course of the study;
therefore, cultivars used for analyses and discussion in this paper were
limited to those that were common for all 5 years of testing—Deltapine 16,
Deltapine 45A, Stoneville 7A, and Stoneville 213.
Cultural practices followed were generally those found to be most
conducive to optimum yield production and fiber quality by Louisiana
Agricultural Experiment Station research. Fertilization consisted of nitro-
gen at rates of 78 kg/ha (70 lbs/a) with the exception of 1972 when only 34
kg (30 lbs/a) were needed. All nitrogen was applied preplant and was
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injected into the bed during the bedding operation as anhydrous ammonia.
Preemergence and postemergence herbicides were used in conjunction
with mechanical cultivation for weed control. Although the kind and
quantity of herbicides varied somewhat from one year to another, this was
not believed to affect yields or quality of cotton. Insect numbers were
suppressed with a mixture of Toxaphene (chlorinated camphene), DDT
(1,1 -bis (4-chlorophenyl)-2, 2,2-trichloroethane), and methyl parathion
(0,0-dimethyl-o-p-nitrophenyl phosphorothioate) beginning each year
when the economic threshold of 25 percent boll weevil damaged squares or
5 percent bollworm damaged squares were found in the field. Cotton for
individual dates of planting was defoliated after 65 percent of the bolls were
open by applying 1.3 kg/ha (1.1 lbs/a) of DEF (S, S, S, -tributylphos-
phorotrithioate). Harvesting was accomplished with a two-row mechanical
picker that picked the two center rows of the four-row plots.
Plots were harvested, for the most part, in two pickings to determine
yield. Time of first picking varied for dates of planting and for years from
as early as mid-September to as late as mid-November depending upon the
length of the growing season and weather.
Lint percentage and fiber data were determined from a 300 to 800 gram
sample of machine-picked seed cotton taken from each plot at first picking.
Each sample was ginned on a laboratory model gin and hand cleaned; then
the lint and the seed fraction were weighed for lint percentage determina-
tion. Lint samples were evaluated by the Louisiana State University Ag-
ricultural Experiment Station Cotton Fiber Testing Laboratory for length,
length uniformity, fineness, strength, and elongation. All tests were per-
formed in accordance with techniques and procedures set forth by the
American Society for Testing and Materials (1 ).
Since there were several missing samples and replications, the means
were adjusted using the least square analysis of variance for unequal
number of observations.
Analysis of variance (9) was used to test for significant differences
among means of planting dates and cultivars within dates for fiber proper-
ties, yield, and lint percentage. Where the F test indicated significant
differences, Tukey's (9) method for locating these differences was
employed (average sample size was used). Stepwise regression analyses
(2) of yield, lint percentage, and quality factors on dates of planting were
also conducted.
Since climatic conditions can greatly influence a cotton crop in any given
year, correlation analyses were conducted between the climatic factors
(rainfall and temperature) and yield, lint percentage, and the five fiber
properties included in the study. The correlation analyses included average
total rainfall and temperature from the first day of each planting to an
arbitrary cut-off of October 3 1 . For temperature, the Growing Degree Day
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(GDD) Concept (7), which will be explained in the analyses section, was
employed.
Finally, all possible correlation coefficients were calculated among fiber
properties, yield, and lint percentage. These correlations were for com-
bined cultivars and planting dates and, therefore, did not separate effects
caused by environment and cultivars.
Results and Discussion
Weather Conditions
Table 1 shows the distribution of rainfall by months for the 5 years
included in the study. Monthly departures from long-term averages are also
indicated.
Total annual precipitation ranged from a low of 119 cm (46.76 in.) in
1969 to a high of 139 cm (55.0 in.) in 1971 with departures from long-term
averages of -15 cm (-6.32 in.) and 4 cm (1.5 in.), respectively. Annual
Table 1
.
— Monthly precipitation and departure from long-term averages, by years
and 5-year average. Northeast Louisiana Experiment Station, St. Joseph, Louisiana,
1968-1972
Year Jan. Feb. AAor. Apr. AAay June July Aug. Sept. Oct. Nov. Dec. Total
Inches of Rainfall
?968
Rainfall 6.48 2.81 3.22 6.33 5.45 1.17 4.02 4.61 1.87 0.36 5.17 8.70 50.19
Departure^ 1.11 -2.60 -2.76 1.17 0.43 -2.62 -0.68 1.31 -0.53 -1.84 0.79 3.33 -2.89
1969
Rainfall 1.26 4.20 4.21 6.69 4.86 1.31 5.74 1.51 1.84 4.36 1.66 9.12 46.76
Departure -4.11 -1.21 -1.77 1.53 -0.16 -2.48 1.04 -1.79 -0.56 2.16 -2.72 3.75 -6.32
?970
Rainfall 2.41 2.42 4.56 2.64 1.71 3.45 2.95 11.11 3.98 10.44 2.58 3.95 52.02
Departure -2.96 -3.17 -1.42 -2.52 -3.31 -0.34 -1.75 7.81 1.58 8.24 -1.80 -1.42 -1.06
J97?
Rainfall 2.73 7.77 4.88 2.57 7.91 2.08 2.89 3.32 7.94 1.37 1.65 9.45 54.56
Departure -2.64 2.36 -1.10 -2.59 2.89 -1.71 -1.81 0.02 5.54 -0.83 -2.73 4.06 1.48
1972
Rainfall 6.41 2.63 7.35 0.81 3.51 2.01 5.22 2.08 3.95 4.09 3.95 11.33 53.34
Departure 1.04 -2.78 1.37 -4.35 -1.51 -1.78 0.52 -1.22 1.55 1.89 -0.43 5.96 0.26
5-yeor Average
Rainfall 3.86 3.93 4.84 3.81 4.69 2.00 4.16 4.53 3.92 4.12 3.00 8.51 51.37
Departure -1.51 -1.58 -1.14 -1.35 -0.33 -1.79 -0.54 1.23 1.52 1.92 -1.38 3.14 -1.81
^Departure from long-term overage roinfoll, 1931-1972.
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precipitation was slightly below normal in 1968 and 1970 and very near
normal in 1972.
To illustrate how rainfall was distributed during the growth period of the
cotton plant, rainfall data are presented in Figure 1 for the various planting
dates with each period ending on October 31. While total annual rainfall
was highest in 1971 and 1972, the amount available during the growth
period was considerably higher in 1 970, was lowest in 1 968 , and was about
equal for the other 3 years. The monthly precipitation in 1970 was consid-
erably above normal in August and October with record rainfalls of 28 and
>^ 36 cm (11.0 andj4^ in.), respectively.
^---T^rs^ average of years, a general decline in the amount of rainfall could
be noted with each delay in planting starting with a high of 66 cm (26.0 in.)
for the April 10 date and ending with a low of 46 cm (18.0 in.) for the June
10 planting (Figure 1). While differences in rainfall were not substantial
between any two consecutive plantings, there was a considerable spread
between plantings made in April and early May when compared with
plantings made in late May and early June. This pattern was notable for
each of the 5 years except 1970 when precipitation was remarkably close
between planting dates.
Figure 2 illustrates the temperatures which occurred during the period
that generally covers plant growth and boll development. Maximum tem-
peratures were almost equal for all 5 years in April, but minimum tempera-
tures fluctuated; however, the average was above 18°C (64°F) which was
ample for seed germination. The average temperature increased to well
above 2rC (70°F) in May for all years except 1971 which had slightly
lower temperatures. The months of June, July, and August had about equal
maximum and minimum temperatures for all 5 years. September tempera-
tures varied among years with 1968 and 1969 having the lowest readings.
October temperatures dropped considerably from September averages but
were fairly uniform for the 5 years.
Yield
The analyses of variance indicated that there were highly significant
differences in yield response among planting dates averaged over cultivars
for 4 of the 5 years studied and for planting dates averaged over cultivars
and years (Table 2). As an average of cultivars and years, yields ranged
from a high of 2,582 kg/ha (2,305 lbs/a) of seed cotton for the May 10 date
to a low of 1 ,267 kg/ha (1,131 lbs/a) for the June 1 0 planting (Table 3) . The
optimum date for planting appeared to be between April 10 and May 10.
Yields produced from an April 10 planting were equivalent to those
produced from a May 20 date, and plantings on April 10 and 20 were not
significantly different from plantings on May 10 and 20.
In determining whether it would be preferable to plant earlier than April
9
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Table 2. — Calculated "F" values for main effects and interaction effects of mean
cotton fiber properties, lint percentage, and yield of seed cotton among planting dates
and between varieties, by years and 5-year average, 1968-1972
Source of
Variation
Fiber Properties Lint
Fineness Strength Length Uniformity Elongation Percentage
Pounds of
Seec>^ Cotton
?968
A. rlanting uates 1 / . oU
B. Varieties 5.10** 3.98*
A X B 2.09** 0.99
10AO/ yoy
A. Planting Dates zJ. oU 1 r\A*J.U4
B. Varieties 0.51 21.28**
A X B 1.85** 1.95*
A. rlanting uates 0 Of\* * J. lU
B. Varieties 4.46** 3.40*
A X B 1.42 1.39
J077
I y/ /
A. rlanting Uates 00 Ar\**ZZ.4U U.DU
B. Varieties C QQ4r*J. 00 1 . J4
A X 0 1 .00 n 00u.yy
/y/z
A. Planting Dotes 25.20** 1.00
B. Varieties 11.41** 15.81**
A X B 1.02 1.61
Five-Year Average
Y. Year 43.93** 19.83**
A. Planting Dotes 23.54** 15.78**
Y X A 16.09** 7.20**
B. Varieties 21.24** 18.52**
Y X B 2.74** 2.78**
A X B 1.57 0.53
6.80*
2.15
1.18
5.60^
11.67^
1.26
8.30*
9.3r
1.31
2.20
6.89*
2.70*
12.50*
14.42*
0.63
103.27*
7.70*
11.52*
37.26*
1.39
0.76
7.90*
17.45*
2.42*
12.30*
6.68*
1.17
0.50
3.78*
0.53
1.40
1.51
0.65
8.90*
5.80*
0.54
79.77*
2.51*
6.18*
'22.58*
1.37
0.82
0
J.
Af\* *
.4U 1 "7 f\f\* *1 /.ou
45. 10** 1.18
2. 71 ** 1 .26
4. 30** 6.10**
81. 11** 2.49
1
.
72 1 .66
1
.
. lU 1 Z. JU
42.,53** 2.17
1 .Jo 1 101 .6Z
7, 1 f\* *
. lU Z./\J
27. 92** 3.99*
z.,00 r\ AOu.oy
6.,10** 2.00
68.,10** 0.27
0. 67 0.93
73. 94** 10.26**
10.,64** 16.60**
2 .49** 4.01**
29 .77** 3.61**
2 .36** 0.86
1. 46 1.04
32.80*
2.35
1.66
2.90
1.13
1.32
103.10*
9.69*
1.31
15.10**
0.72
0.60
159.85*
88.08*
5.70*
3.45*
3.02*
0.87
*Significant at the .05 percent level of probability.
**Significant at the .01 percent level of probability.
10 or later than May 10 other factors such as the possibility of stand failure
for early planting or the probability of increased insect pressure for late-
planted cotton should be considered. Farmers having large acreages would
also need to consider earlier than optimum plantings in order to avoid
excessively late plantings.
Stepwise regression of yield on dates of planting was used to determine
the actual closeness of relation between these two variables (Table 4). An
value of .29 was highly significant and indicated 29 percent of the
variation in yield was accounted for by variation in planting date. Figure 3
illustrates graphically this association as well as indicating the deviations
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Table 3. — Five-year average yield of seed cotton and lint percentage for four cultivars
when planted on various dates at the Northeast Louisiana Experiment Station, St.
Joseph, Louisiana, 1968-1972
Dates of Planting
Character April April April May May May June Cultivar
& Cultivar 10 20 30 10 20 30 10 Average
Kilograms of seed cotton/hectare
2,432 2,454 2,706 2,735 2,285 2,045 1,397 2, 288a ^
2,495 2,485 2,408 2,558 2,099 1,812 1 045 2 1 15b
2,307 2,396 2,484 2,598 2,135 2,019 1 9A9 2 167ab
2,376 2,532 2,456 2,435 2,074 1,870 1,357 2,141b
2,402o 2,466o 2 513a 2 582a 2 148b 1 ,936c l,267d
(HSD.05 betwej»n planting dotes =
Deltopine 16 2,171 2,191 2 416 2 442 2 040 1,826 1 247 2 043
Deltopine 45A 2,228 2,219 2,150 2,284 1,874 1,618 oilTOO 1 ,ooo
Stoneville 7A 2,060 2,139 2,218 2,320 1,906 1,803 1 , 1 oo 1 , TOO
Stoneville 213 2,121 2,261 2,193 2,174 1,852 1,670 1 212 1 912
Date average^ 2,145 2,202 2,244 2,305 1,918 1,729 1 131
(HSD.05 between planting dates = 208; between cultivars = 140)
Lint percenfage Percent
Deltopine 16 40.3 40.1 39.8 39.5 39.7 39.5 39.0 39.7b
Deltopine 45A 41.4 41.1 40.5 40.1 39.9 39.3 39.6 40.3a
Stoneville 7A 41.2 40.3 40.8 40. 1 40.
1
39.2 38.4 40.0ab
Stoneville 213 41.1 40.8 39.5 39.2 39.4 39.0 39.2 39.7ab
Dote overoge^ 41.0a 40.6ab 40.2bc 39.7cd 39.8cd 39.3d 39.0d
(HSD.05 between plonting dotes = .78; between cultivars = .52)
^ In the same column for combined planting dates, means followed by the same letter cannot be
considered different at the .05 level of probability.
^In the same row for combined cultivars, nneans followed by the same letter cannot be
considered different at the .05 level of probability.
Table 4. — Stepwise regression of yield of seed cotton, lint percentage, and cotton
fiber properties on planting dotes
Property Equation^
Yield -1890 + 49.8 (day) - 0.0000072 (day)^ 0.29**
Lint percentoge 43.99 - 0.003142 (day) 0.11**
Fineness 7.14 = 0.03604 (day) + 0.0001 1045 (day)^ 0.13**
Strength 18.23 + 0.000000002 (day)^ 0.09*
2.5% span length 2.82 + 0.00000000 (day)^ 0.02*
Length uniformity NS
Elongation 6.82 + 0.0091945 (day) 0.03*
^ Yield, strength, and 2.5% span length expressed in metric system. Julian days used are: April
10= 100; April 20= 110; April 30= 120; May 10= 130; May 20= 140; May 30= 150; June
10= 161.
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Figure 3.— Relationship between dates of planting and yield of cotton, 5-year aver-
age.
between actual and predicted yields derived from the regression equation Y
=
-1890 + 49.8(x) -.0000072(x)^
Differences in yield response among cultivars were not significant for 3
of the 5 years studied. However, differences were highly significant both in
1970 and 1971 and as an average of years (Table 2).
The data in Table 3 show that Deltapine 16 significantly outyielded
Deltapine 45A at all but the first two planting dates and was especially
superior to Deltapine 45A at the June 10 date. Furthermore, Deltapine 16
significandy exceeded the yield of Stoneville 2 1 3 at each of the four middle
planting dates (April 30 thru May 30) and significantly outyielded
Stoneville 7A at two of the seven dates (April 30 and May 20). However,
the analyses of variance did not indicate any interaction between cultivars
and dates of planting for any of the 5 years nor as an average of years (Table
2). This seems to suggest that there was no substantial differential response
of cultivars over dates of planting.
These data indicate that proper cultivar selection could be an important
managerial decision. The importance of cultivar selection increases when
planting is unavoidably delayed beyond May 30 because it could affect
final yield of seed cotton per hectare by as much as 25 percent. Note that the
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yield of the lowest yielding cultivar expressed as a percentage of the highest
yielding was 92, 96, 89, 9l , 91
,
89, and 75 for April 10, April 20, April 30,
May 10, May 20, May 30, and June 10 planting dates, respectively.
Varietal trials that are designed to provide information on the performance
of cultivars are usually planted on or near the optimum dates of April 20 to
May 10, and information on the performance of specific cultivars on any
other dates of planting is therefore not generally available.
Lint Percentage
There were highly significant differences in lint percentage among
planting dates for 3 of the 5 years and as an average of years (Table 2). Lint
percentage values were generally highest for the first planting date (April
1 0) and declined with each delay in planting, reaching their lowest value on
the June 1 0 date (Table 3) . The significant reduction in lint percentage with
delay in planting means that the optimum planting date based on yield of
lint would be slightly earlier than that indicated on the basis of yield of seed
cotton.
The analysis showed no significant interactions between cultivars and
planting dates (Table 2), indicating that the four cultivars behaved alike
with respect to lint percentage. Averaged over the 5-year period, Deltapine
45A had the highest lint percentage followed by Stoneville 7A with
Deltapine 16 and Stoneville 213 being about the same. Variations among
cultivars over planting dates and years were small, but varietal response
was consistent within dates of planting. When values for combined dates
were averaged, the range of difference between cultivars was a low but
highly significant 0.6 percent.
Cotton Fiber Properties
Other studies have shown the existence of variations in cotton fiber
properties due to differences between cultivars and environmental growth
conditions. The genetic constitution of a cultivar determines the upper and
lower limit of quality that the fiber may attain, but environmental growth
conditions are the cause of fluctuations within this range. This section
describes differences among dates of planting and cultivars for each of the
five cotton fiber properties included in the analyses: fineness, strength,
elongation, length, and length uniformity.
Regression equations (see Table 4) relating each of the five fiber proper-
ties to planting dates were derived from stepwise regression analyses.
The coefficients of determination (R^) obtained from the regression equa-
tions were significant at the 1 percent level of probability for strength,
length, and elongation, and the 5 percent level of probability for fineness,
while length uniformity had no significant relationship with planting dates
(Table 4). Although the R^ values were significant for all but length
15
uniformity, the closeness of relationship between each of the other fiber
properties with planting dates was moderate to weak. Because of the weak
relationships, estimated values from the stepwise regression were plotted
only for fiber fineness (Figure 4). Except for fineness, the proportion of
variance of the five other fiber properties explained by planting dates was
considered too low to be meaningful. Further research is needed to ascer-
tain what other factor or factors were responsible for differences that were
apparent from one planting date to another.
There were highly significant differences in fiber fineness among plant-
ing dates for each of the 5 years of the study and for the combined period.
Differences between cultivars were highly significant for 4 of the 5 years
and also as an average of the 5-year period (Table 2).
Although there was a measurable relation in which fineness values
changed with dates of planting, the actual decrease in fineness with delay in
planting was moderate, ranging from 4.7 at the earliest date to 4.2 at the
latest date (Table 5). Since the magnitude of the variation in fineness over
the range of dates was rather small, the relationship of fineness to dates
would have had to be extremely consistent in order to be strongly as-
sociated. This was not the case, however, especially for later planting dates
which showed wide variations in fineness within dates. For example, for
the June 1 0 date , fineness readings ranged from an average of 3 . 9 in 1 97 1 to
5.0 in 1972. The inconsistency in fineness for very late planted cotton can
be explained by the greater variability in growing conditions experienced
by late plantings, especially length and quality of the growing season as
governed by air temperature. Such differences in growing conditions
would have resulted in differences in degree of maturity of first pick cotton
from which samples were taken for quality determinations.
The regression equation for predicting fineness of cotton fiber for any
given date of planting is given in the scatter diagram of Figure 4. Note that
although a definite relationship exists between fineness and dates, only 13
percent of the variation in fineness can be accounted for by differences in
dates.
From the standpoint of cultivars, the combined 5-year period shows that
the two Stoneville cultivars produced the coarsest cotton and were equal in
this respect. The two Deltapine cultivars were similar to each other in
fineness but were 0.2 micronaire units below Stoneville 7A and Stoneville
213 (Table 5).
The analyses indicated that cotton fiber fineness values trended down-
ward with each delay in planting, as was the case with lint percentages.
This was expected since there was a highly significant positive correlation
between these two variables (Table 6).
Reduction in fineness and lint percentage values with each delay in
planting may be attributed to the fact that as the dates of planting were later,
16
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Figure 4.—Relationship between dates of planting and fineness of cotton fibers, 5-year
average.
the growing season became shorter and the air temperature became lower,
shortening the effective boll maturation period to the extent that many
fibers did not mature before defoliation or the first frost in the fall. While
there were some immature fibers for all planting dates, the degree of
immaturity increased with late plantings.
When averaged over the 5-year period, the analyses of variance showed
that there were highly significant differences in cotton fiber strength among
planting dates. Within years, however, differences among dates were
highly significant in 1968, were significant in 1969 and 1970, and not
significant in 1971 and 1972 (Table 2).
For the 5-year period, strength values tended to increase slightly with
each delay in planting, reaching their highest value on the June 10 date. As
an average of cultivars, the range of difference was from 18.5 to 19.6
grams/tex (Table 5).
Highly significant differences occurred among cultivars in 1969 and
1972 and as an average of years. Significant differences occurred in 1968
and 1970 but not in 1971 (Table 2). The two Deltapine cultivars had
remarkably similar strength values when compared with each other.
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Table 5. — Five-year average cotton fiber properties for four cultivars when planted on
various dates at the Northeast Experiment Station, St. Joseph, Louisiana, 1968-1972
Character
& Cultivar
Dates of Planting
April
10
April
20
April
30
May
10
May
20
May
30
Fineness
Deltapine 16
Deltapine 45A
Stoneville 7
A
Stoneville 213
Date Average^
4.54
4.61
4.79
4.72
4.67a
4.42
4.33
4.53
4.61
4.47b
(HSD .05 between planting dates
=
Strength
Deltapine 16
Deltapine 45
A
Stoneville 7A
Stoneville 213
Date Average^
18.6
19.1
18.0
18.2
18.6ci
18.9
18.5
18.1
18.3
18.5d
19.0
18.9
18.3
18.3
18.6cd
Grams Itex
19.3
19.0
18.4
18.5
18.8bcd
19.3
19.3
18.5
18.7
I9.0bc
(HSD
.05 between planting dates= .45; between cultivars=
.30)
4.24
4.14
4.44
4.47
4.32c
19.3
19.6
18.7
18.8
19.1b
Length
Deltapine 16
Deltapine 45
Stoneville 7A
Stoneville 213
Date Average^
113 1.12 1.14 1.13 1.14
110 1.10 1.10 1.08 1.10
112 1.11 1.13 1.12 1.13
111 1.11 1.11 1.11 1.11
111b 1.11b 1.12b 1.11b 1.12b
(HSD
.05 between planting dates= .009; between cultivars=
.013)
1.12
1.09
1.12
1.11
1.11b
Uniformity
Deltapine 16
Deltapine 45
Stoneville 7A
Stoneville 213
Date Average^
45.50
46.33
45.39
45.83
45.76ab
45.19
46.88
44.47
45.67
45.53ab
46.10
46.80
45.00
45.70
45.90ab
Percent
45.50
46.05
44.60
45.40
45.39b
(HSD
.05 between planting dates= .68; between cultivars=
45.15
46.30
45.25
46.05
45.69ab
.45)
Elongation
Deltapine 16
Deltapine 45A
Stoneville 7A
Stoneville 213
Date Average^
(HSD .05 between planting dates
=
8.2 8.9 9.0
7.9 8.5 8.5
6.8 6.8 6.8
7.5 7.7 7.7
7.6c 8.0ab 8.0ab
Percent
8.6
8.1
6.9
7.6
7.8bc
30; between cultivars
9.4
8.4
7.0
7.7
8. lab
=
.20)
45.85
46.45
45.30
46.45
46.01ab
9.4
8.8
7.2
8.0
8.3a
June
10
Cultivar
Average
Micronaire Reading
4.34 4.20 4.15
4.23 4.46 4.10
4.51 4.45 4.35
4.52 4.45 4.51
4.40bc 4.39bc 4.28cd
13; between cultivars=
.09)
4.16
4.09
4.22
4.20
4.17d
20.0
19.6
19.3
19.5
19.6a
1.14
1.12
1.15
1.13
1.13a
46.05
46.90
45.60
45.95
46.13a
9.0
8.6
7.2
7.9
8.2a
4.28b'
4.27b
4.46a
4.49a
19.2a
19.2a
18.5b
18.6b
1.13a
1.10b
1.13a
1.11b
45.63a
46.52b
45.10c
45.87b
8.9a
8.4b
7.0c
7.7d
Mn the same column for combined planting dates, means followed by the same letter cannot be
considered different at the .05 level of probability.
2|n the some row for combined cultivars, means followed by the same letter cannot be
considered different at the .05 level of probability.
Likewise, the two Stoneville cultivars were almost equal to each other in
strength. However, examination of the 5-year average strength data re-
vealed that the two Deltapine cultivars were consistently stronger with a
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Table 6. — Correlation coefficients among cotton fiber properties, yield of seed cotton
per hectare, and lint percentage for four combined cultivars when planted on
various
dates at the Northeast Louisiana Experiment Station, St. Joseph,
1968-1972
Variable'
Variable' Va
V^ V7 Ve
0.15** 0.20** 0.06 -0.25** -0.05 0.26*'
V3
V4
Vs
V6
V7
Vs
-0.13** -0.46** 0.06 0.22** -0.09^
0.20** 0.13** -0.01 -0.04
-1.18** -0.35** 0.16"
0.20** -0.34"
-0.07
= Yield of seed cotton per hectare.
V3 = 2.5% span length.
V4 = Length uniformity.
V5 = Fineness.
V6 = Strength.
V7 = Elongation.
Ve = Lint percentage.
Significant at the .05 level.
Significant at the .01 level.
significant strength advantage over the Stoneville cultivars for all planting
dates.
1 u- ui
The 5-year average values for cotton fiber elongation showed highly
significant differences among planting dates and cultivars (Table 2). Fiber
elongation for combined cultivars ranged from a low of 7.6 percent for the
April 10 planting to a high of 8.3 percent for the May 30 date. All four
cultivars showed a general increase in elongation as planting dates were
delayed (Table 5).
,
For combined planting dates, differences in cultivars ranged trom a low
elongation value of 7.0 percent to a high of 8.9 percent for Stoneville
7A
and Deltapine 16, respectively. Deltapine 45A had the second highest
elongation (8.4 percent) followed by Stoneville 213 (7.7 percent). Each
cultivar was significantly different from the others . This order of difference
in elongation was noted for each planting date (Table 5). Differences
between cultivars were highly significant for all 5 years (Table 2).
The 2.5 percent span length showed highly significant differences
among planting dates for the combined 5-year period and for each year
except 1971 . Differences in cultivars were highly significant for
all years
except 1968 (Table 2). When comparing differences among planting dates
for combined cultivars, the data showed a narrow 2.5 percent span length
range of 28 to 29 mm ( 1 . 1 1 to 1 . 1 3 in .), a difference of only 0 .4 mm (0. 1
5
in.) (Table 5). This difference in range also applied to each of the four
cultivars. Consequently, planting dates did not seem to have a substantial
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influence on the 2.5 percent span length.
Differences among cultivars did exist. Deltapine 16 and Stoneville 7A
produced the longest fibers, while Deltapine 45A and Stoneville 213 fibers
were shorter and about equal in length. Since there were no interactions
involving cultivars, differences among cultivars were independent of plant-
ing dates and must be attributed to their genetic makeup. Although there
were highly significant differences among cultivars, it should be pointed
out that the length values for each of the four cultivars were highlv
acceptable. ^
Differences in length uniformity were highly significant among planting
dates as an average of years and for 3 of the 5 years (Table 2). Length
uniformity was unaffected by planting dates in 1970 and 1971. As an
average of cultivars, comparisons among planting dates revealed that
length uniformity values were very similar for the first five plantings (April
10 through May 20) and showed a moderate increase for the May 30 and
June 10 dates.
All four cultivars responded about the same with changes in planting
dates. However, Deltapine 45A had consistently higher length uniformity
values for all planting dates followed by Stoneville 213, Deltapine 16, and
Stoneville 7A (Table 5). Differences among cultivars as an average of dates
and years varied from a high of 46.52 percent for Deltapine 45A to a low of
45.10 percent for Stoneville 7A, a difference in range of 1.50 percent.
Although highly significant differences were found among cultivars,
length uniformity for each of the four cultivars was considered acceptable
with a rating of average to high. This also applied to differences among
planting dates.
Correlation Analyses
For a given cultivar, differences in yield, lint percentage, and fiber
properties are due to environmental growth conditions. This includes soil
types cultural practices, and climate. Rainfall and temperature are
probably the most important elements of climatic conditions Con-
sequently, when cultivars, soil types, and cultural practices are constant
variations in yield, lint percentage, and fiber properties are mainly due to
variation in rainfall and temperature. In order to determine how closely
associated these vanables were with rainfall and temperature, correlation
analyses were used.
Table 7 shows the correlation coefficients between the seven variables
(yield, lint percentage, and five fiber properties) and rainfall and tempera-
ture. ^
The temperature data are presented in modified form using the Growing
Degree Day Concept. This concept was used in this experiment to study
temperature relationships with yield, lint percentage, and fiber properties
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jable 7. — Correlation coefficients (R) between yield, lint percentage, and fiber
properties of specified cultivars, and rainfall and Growing Degree Days at the
Northeast Louisiana Experiment Station, St. Joseph, 1968-1972
Rainfall+ Growing Degree Days+
Fiber
Property
Deltapine Deltapine Stoneville Stoneville Deltapine Deltapine Stoneville Stoneville
16 45A 7A 213 16 45A 7A 213
2.5% span
length
Length uniformity
Fineness
Strength
Elongation
Lint percentage
Yield
-0.15 -0.12 -0.17 -0.10 -0.15 -0.22 -0.27 -0.31
-0.12 -0.22 -0.21 -0.28 -0.09 0.15 -0.24 -0.08
0.13 0.23 0.19 0.11 0.44* 0.42* 0.47* 0.49**
-0.33* -0.41* -0.12 -0.33* -0.25 -0.14 -0.42 -0.37
-0.23 -0.12 -0.12 -0.12 -0.29 -0.26 -0.47* -0.28
0.38* 0.49* 0.40* 0.38* 0.19 0.37* 0.47* 0.45*
0.30 0.36* 0.11 0.17 0.38* 0.49** 0.43* 0.51**
+ Five-year average, 1968-1972.
-I- Four-year average, 1969-1972.
Significant at the .05 level.
Significant at the .01 level.
It was accomplished by the accumulation of daily mean temperatures above
a specified threshold. In this study, growing degree days were accumulated
using 16°C (61°F) as the threshold temperature. The following calculations
were made for each day with a cumulative total of growing degree days
resulting for the entire season:
= ^max + ^min - Tth
GDD = Growing Degree Days
"•max = Maximum temperature
^min = Minimum temperature
"^th= Threshold temperature
Correlation analyses showed that both fineness and yield had signifi-
candy positive associations with GDD, indicating that growing seasons
having the largest number of GDD resulted in coarser fiber and higher
yields of seed cotton. A significant positive association occurred between
GDD and lint percentage for all cultivars except Deltapine 16. Reasons for
Deltapine 16 responding differently to GDD in regard to this characteristic
cannot be determined from available data. Examination of data revealed
that lower strength and elongation values were associated with seasons
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having the highest GDD and that as GDD diminished these values in-
creased. Statistical analyses, however, showed that strength and elonga-
tion were negatively correlated with GDD only for Stoneville 7A, and even
this relationship was not especially strong.
Rainfall was correlated with strength for three of the cultivars and with
yield of Deltapine 45A. At best, the strength of these associations, al-
though significant, could be termed weak to only moderately strong.
Rainfall and lint percentage correlation coefficients were positive and
moderately strong as rainfall accounted for 14 to 24 percent of the variation
in lint percentages, depending upon cultivar.
Individually, neither GDD nor rainfall seemed to be of special impor-
tance in their effect upon cotton quality and yield, because most correlation
coefficients were either nonsignificant or not strong enough to be meaning-
ful. For those factors having significant associations with either GDD or
rainfall, indications were that the influence of GDD was more important
than rainfall. The data strongly suggest, however, that during the years this
study was conducted, and for the planting dates used, GDD and rainfall
were present in sufficient or excess quantities so that these climatic vari-
ables imposed almost no limitations on the yield and quality of cotton. It
would seem that the progressive decline in yield for cotton planted after
May 10 was due to factors that were not evaluated in this experiment.
Perhaps a knowledge of the amount of precipitation and GDD during
various phases of plant and fruit development would be more meaningful in
the interpretation of climatic effects on cotton than was the total occurrence
during the growing season.
All possible correlation coefficients were determined between cotton
fiber properties, yield, and lint percentage. Highly significant correlations
occurred between many of the variables, but, as presented in Table 6, R
values were generally low.
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